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[Claim(s)] 

[Claim 1] The manufacture approach of Mg alloy whose melting point it is the 
manufacture approach of the rare earth system hydrogen storing metal alloy which 
adds Mg, and is 650 degrees C or more as an addition raw material of this Mg, or the 
hydrogen storing metal alloy characterized by using Mg metal. 

[Claim 2] The manufacture approach of the hydrogen storing metal alloy according to 
claim 1 added in a molten metal after dissolving the refractory metal of this nickel 
and/or Co at least, when the above-mentioned rare earth system hydrogen storing 
metal alloy adds the addition raw material of Above Mg including nickel and/or Co at 
the time of the dissolution. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach 
of the hydrogen storing metal alloy for negative electrodes used for a nickel hydrogen 
rechargeable battery about the manufacture approach of a hydrogen storing metal 
alloy. 
[0002] 

[Description of the Prior Art] In a nickel hydrogen rechargeable battery, the RF 
dissolution approach, the arc solution process, etc. have been used from the former 
as the dissolution approach of the hydrogen storing metal alloy used for a negative 
electrode. Moreover, rare earth metals, such as La, Ce, Pr, Nd, and Sm, and the metal 
of the misch metal (henceforth "Mm") which are those mixture, nickel, cobalt 
manganese, and aluminum have been used for a raw material. By making magnesium 
contain about 0.5% of the weight in an alloy recently in addition to these metals has 
shown that pulverization is controlled or a hydrogen absorption total amount 
increases. Although Mg is contained in the conventional Mm etc. as an impurity, it 
evaporates during the dissolution and hardly remains in the alloy which went up by the 
ability doing. Since the melting point becomes low [ the alloy of high things and rare 
earth, and Mg ] as the reason compared with the metal of others [ maximum vapor 
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tension / of magnesium ], it turns out that the dissolution becomes early, and the time 
amount which is in a molten metal as a result becomes long, and it evaporates during 
the dissolution. When an ambient atmosphere permutation chamber is released to 
atmospheric air after the dissolution and casting by adhering to a fusion furnace wall, 
the magnesium which evaporated has the possibility of combustion or explosion, and 
is very dangerous. 



[Problem(s) to be Solved by the Invention] This invention solves the technical 
problem of these conventional technique, controls evaporation of the magnesium 
under dissolution, makes the magnesium of the specified quantity contain in an alloy, 
and offers the approach of securing the insurance when releasing the inside of a 
furnace to atmospheric air after vacuum melting or the ambient atmosphere 
dissolution. 



[Means for Solving the Problem] This invention is characterized by adding, after 
having the description in the melting point using Mg metal or Mg alloy 650 degrees C 
or more as a raw material for adding Mg and dissolving refractory metals, such as 
nickel and Co, further. Then, when the addition raw material of Mg adds the alloy which 
made the melting point 650 degrees C or more, or magnesium metal, the effectiveness 
that the amount of Mg in which the time amount in which the metal which magnesium 
contained exists as a molten metal evaporates from a molten metal by becoming short 
is controlled is expected by adding, after refractory metals, such as nickel and Co, 
fuse. As a result, the coating weight of Mg to a furnace wall etc. can decrease, and the 
magnesium content in the alloy which can advance an activity now to insurance by the 
time of atmospheric-air release, and was further done in the inside of a furnace can be 



[Embodiment of the Invention] the hydrogen storing metal alloy set as the object of 
this invention is characterized by being LaNi5, MmNi5, and a LmNi5 (Lm — La — rich 
misch metal being expressed.) system alloy, and may permute some nickel from Co, 
aluminum, and Mn. 

[0006] As the hydrogen storing metal alloy manufacture approach of this invention is 
the following, it is performed. Weighing capacity of each element of the specified 
quantity is carried out, and it dissolves with inert gas (0.02-0.2MPa), such as Ar gas, in 
a RF fusion furnace. Mg metal and an alloy with a melting point of 650 degrees C or 
more are used as this dissolution raw material. For example, MgNi2 grade is mentioned. 



[0003] 



[0004] 



made high. 
[0005] 
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It is good to consider as 0.1 - 1 .0 % of the weight preferably 0.05 to 2.0% of the weight 
as an addition to the hydrogen storing metal alloy to be used. When a rare earth 
system hydrogen storing metal alloy adds the addition raw material of Mg including 
nickel and/or Co at the time of the dissolution, after the approach of this invention 
dissolves the refractory metal of nickel and/or Co at least, it is characterized by 
adding in a molten metal. For example, in the case of the dissolution, in early crucible, 
nickel, Co, Mn, and aluminum which carried out specified quantity weighing capacity 
are put in, and the dissolution is begun. After they dissolve, Mg metal or Mg alloy is 
added in a molten metal to the weighing capacity article and coincidence of La, Ce, Pr, 
Nd, or Mm. At this time, since molten metal temperature falls, it waits to go up to 
predetermined temperature again, and it is devoted on mold or a table and it once 
cools. 

[0007] The alloy obtained by the manufacturing method of this invention is a known 
approach, and it is heat-treated and ground and let it be a hydrogen storing metal 
alloy for electrodes. For example, heat treatment can be performed at 800-1200 
degrees C under inert atmospheres, such as Ar gas, (0.08-0.2MPa) for 5 to 20 hours, it 
can grind so that it may become the mean particle diameter of 4-70 micrometers 
under inert atmospheres, such as Ar, after that with an impact type, a grinding type 
grinder, or grinders, such as a jet mill, and the hydrogen storing metal alloy of this 
invention can be obtained. 
[0008] 

[Example] Hereafter, although this invention is explained in full detail according to an 
example, this invention is not limited to this. 

Although the alloy which added Mg 0.28% of the weight to this alloy into the alloy 
shown in an example 1 and the example of comparison 1 following empirical formula (1) 
is produced At the time of the alloy dissolution, first, nickel, Co, Mn, and aluminum 
were dissolved, the manufacture approach of the hydrogen storing metal alloy which 
adds Mg metal at Mm and coincidence was made into the example 1 after that, Mg was 
added to Mm, nickel, Co, Mn, aluminum, and coincidence, and the case where it 
dissolved from the first stage was made into the example 1 of a comparison. It was 
shown in Table 1, having used the amount of Mg in the alloy to Mg addition at the time 
of the dissolution as the survival rate. Temperature of the dissolution was 1 340-1 420 
degrees C using a RF fusion furnace and argon gas (0.034MPa). 
MmNi4.17Co0.4Mn0.38AI0.30 (1) 

As Mm, the presentation of 80 % of the weight of La(s), 1 2 % of the weight of Ce(s), 4 % 
of the weight of Pr, and 4 % of the weight of Nd(s) was used. 
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[0009] 

[Table 1] 

No translation 

[0010] Mg added by the manufacture approach shown in the example 2 and example of 

comparison 2 example 1 was alloyed with nickel, the approach of adding the alloy 

(1 100 degrees C) which made the melting point high was made into the example 2, the 

approach of adding the alloy (550 degrees C) which made the melting point low was 

made into the example 2 of a comparison with the alloy of Mg and aluminum, and the 

survival rate of Mg was shown in Table 2 like the case of an example 1 . 

[0011] 

[Table 2] 

No translation 

[0012] Even if add Mg after dissolving nickel, Co, etc., and many ways whose melting 
points are more than Mg metals (659 degrees C) remain by the inside of an alloy, 
stripping to the outside of an alloy is controlled and it releases the inside of a furnace 
to atmospheric air at the time of a dissolution activity as Table 1 and Table 2 show, it 
turns out that it becomes possible to work safely more. 
[0013] 

[Effect of the Invention] Manufacture of a safer hydrogen storing metal alloy can be 
performed by making Mg content in an alloy into a predetermined thing by the 
manufacture approach of the hydrogen storing metal alloy of this invention, and 
controlling the evaporation at the time of the dissolution. 

TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the manufacture approach 
of the hydrogen storing metal alloy for negative electrodes used for a nickel hydrogen 
rechargeable battery about the manufacture approach of a hydrogen storing metal 
alloy. 

PRIOR ART 
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[Description of the Prior Art] In a nickel hydrogen rechargeable battery, the RF 
dissolution approach, the arc solution process, etc. have been used from the former 
as the dissolution approach of the hydrogen storing metal alloy used for a negative 
electrode. Moreover, rare earth metals, such as La, Ce, Pr, Nd, and Sm, and the metal 
of the misch metal (henceforth "Mm") which are those mixture, nickel, cobalt, 
manganese, and aluminum have been used for a raw material. By making magnesium 
contain about 0.5% of the weight in an alloy recently in addition to these metals has 
shown that pulverization is controlled or a hydrogen absorption total amount 
increases. Although Mg is contained in the conventional Mm etc. as an impurity, it 
evaporates during the dissolution and hardly remains in the alloy which went up by the 
ability doing. Since the melting point becomes low [ the alloy of high things and rare 
earth, and Mg ] as the reason compared with the metal of others [ maximum vapor 
tension / of magnesium ], it turns out that the dissolution becomes early, and the time 
amount which is in a molten metal as a result becomes long, and it evaporates during 
the dissolution. When an ambient atmosphere permutation chamber is released to 
atmospheric air after the dissolution and casting by adhering to a fusion furnace wall, 
the magnesium which evaporated has the possibility of combustion or explosion, and 
is very dangerous. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Manufacture of a safer hydrogen storing metal alloy can be 
performed by making Mg content in an alloy into a predetermined thing by the 
manufacture approach of the hydrogen storing metal alloy of this invention, and 
controlling the evaporation at the time of the dissolution. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention solves the technical 
problem of these conventional technique, controls evaporation of the magnesium 
under dissolution, makes the magnesium of the specified quantity contain in an alloy, 
and offers the approach of. securing the insurance when releasing the inside of a 
furnace to atmospheric air after vacuum melting or the ambient atmosphere 
dissolution. 
MEANS 
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[Means for Solving the Problem] This invention is characterized by adding, after 
having the description in the melting point using Mg metal or Mg alloy 650 degrees C 
or more as a raw material for adding Mg and dissolving refractory metals, such as 
nickel and Co, further. Then, when the addition raw material of Mg adds the alloy which 
made the melting point 650 degrees C or more, or magnesium metal, the effectiveness 
that the amount of Mg in which the time amount in which the metal which magnesium 
contained exists as a molten metal evaporates from a molten metal by becoming short 
is controlled is expected by adding, after refractory metals, such as nickel and Co, 
fuse. As a result, the coating weight of Mg to a furnace wall etc. can decrease, and the 
magnesium content in the alloy which can advance an activity now to insurance by the 
time of atmospheric-air release, and was further done in the inside of a furnace can be 
made high. 
[0005] 

[Embodiment of the Invention] the hydrogen storing metal alloy set as the object of 
this invention is characterized by being LaNi5, MmNi5, and a LmNi5 (Lm — La — rich 
misch metal being expressed.) system alloy, and may permute some nickel from Co, 
aluminum, and Mn. 

[0006] As the hydrogen storing metal alloy manufacture approach of this invention is 
the following, it is performed. Weighing capacity of each element of the specified 
quantity is carried out, and it dissolves with inert gas (0.02~0.2MPa), such as Ar gas, in 
a RF fusion furnace. Mg metal and an alloy with a melting point of 650 degrees C or 
more are used as this dissolution raw material. For example, MgNi2 grade is mentioned. 
It is good to consider as 0.1 - 1.0 % of the weight preferably 0.05 to 2.0% of the weight 
as an addition to the hydrogen storing metal alloy to be used. When a rare earth 
system hydrogen storing metal alloy adds the addition raw material of Mg including 
nickel and/or Co at the time of the dissolution, after the approach of this invention 
dissolves the refractory metal of nickel and/or Co at least, it is characterized by 
adding in a molten metal. For example, in the case of the dissolution, in early crucible, 
nickel, Co, Mh, and aluminum which carried out specified quantity weighing capacity 
are put in, and the dissolution is begun. After they dissolve, Mg metal or Mg alloy is 
added in a molten metal to the weighing capacity article and coincidence of La, Ce, Pr, 
Nd, or Mm. At this time, since molten metal temperature falls, it waits to go up to 
predetermined temperature again, and it is devoted on mold or a table and it once 
cools. 

[0007] The alloy obtained by the manufacturing method of this invention is a known 
approach, and it is heat-treated and ground and let it be a hydrogen storing metal 
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alloy for electrodes. For example, heat treatment can be performed at 800-1200 
degrees C under inert atmospheres, such as Ar gas, (0.08-0.2MPa) for 5 to 20 hours, it 
can grind so that it may become the mean particle diameter of 4-70 micrometers 
under inert atmospheres, such as Ar, after that with an impact type, a grinding type 
grinder, or grinders, such as a jet mill, and the hydrogen storing metal alloy of this 
invention can be obtained. 

EXAMPLE 

[Example] Hereafter, although this invention is explained in full detail according to an 
example, this invention is not limited to this. 

Although the alloy which added Mg 0.28% of the weight to this alloy into the alloy 
shown in an example 1 and the example of comparison 1 following empirical formula (1) 
is produced At the time of the alloy dissolution, first, nickel, Co, Mn, and aluminum 
were dissolved, the manufacture approach of the hydrogen storing metal alloy which 
adds Mg metal at Mm and coincidence was made into the example 1 after that, Mg was 
added to Mm, nickel, Co, Mn, aluminum, and coincidence, and the case where it 
dissolved from the first stage was made into the example 1 of a comparison. It was 
shown in Table 1, having used the amount of Mg in the alloy to Mg addition at the time 
of the dissolution as the survival rate. Temperature of the dissolution was 1340-1420 
degrees C using a RF fusion furnace and argon gas (0.034MPa). 
MmNi4.17Co0.4Mn0.38AI0.30 (1) 

As Mm, the presentation of 80 % of the weight of La(s), 1 2 % of the weight of Ce(s), 4 % 

of the weight of Pr, and 4 % of the weight of Nd(s) was used. 

[0009] 

[Table 1] 

No translation 

[0010] Mg added by the manufacture approach shown in the example 2 and example of 
comparison 2 example 1 was alloyed with nickel, the approach of adding the alloy 
(1 100 degrees C) which made the melting point high was made into the example 2, the 
approach of adding the alloy (550 degrees C) which made the melting point low was 
made into the example 2 of a comparison with the alloy of Mg and aluminum, and the 
survival rate of Mg was shown in Table 2 like the case of an example 1. 
[0011] 
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[Table 2] 

No translation 

[0012] Even if add Mg after dissolving nickel, Co, etc., and many ways whose melting 
points are more than Mg metals (659 degrees C) remain by the inside of an alloy, 
stripping to the outside of an alloy is controlled and it releases the inside of a furnace 
to atmospheric air at the time of a dissolution activity as Table 1 and Table 2 show, it 
turns out that it becomes possible to work safely more. 



8 



